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Malaysia is one of the most affected countries by hand, foot, and mouth 
disease (HFMD) outbreak. Sabah, as a state of Malaysia, has an incidence 
of 2,200 HFMD cases in 2018. Kota Kinabalu hits the highest records of 
HFMD cases compared to other districts. Given the marked increase in 
HFMD cases, HFMD become a public health concern which is associated 
with a substantial economic and social burden. From the perspective of 
public health, it is important to study the disease patterns and associated risk 
factors. This paper describes the incidence of HFMD and potential 
demographic risk factors in this understudied Kota Kinabalu District. A total 
of 3,327 HFMD cases from year 2013 to 2018 were obtained from the Kota 
Kinabalu Health Office. Cases were classified according to year of 
incidence, patient’s gender, age, and ethnic. Incidence of HFMD and 
percentage of severe HFMD were calculated for each category. Odd ratio of 
severe HFMD for each category was assessed with logistic regression 
model. Chi-square tests were implemented to identify the association 
between the case characteristics and severe HFMD. This study found that 
male and Sabah indigenous group are predominant in HFMD incidence. 
Chi-square test indicated that severe HFMD is significantly associated with 
patient’s age and ethnicity. 
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1. INTRODUCTION 


Hand, foot, and mouth disease (HFMD) is an endemic disease that occurs in many East and 
Southeast Asian countries. It is caused by a group of enteroviruses. The most common pathogenic agents 
include coxsackievirus A16 and enterovirus 71 (EV71) [1], [2]. HFMD can present as fever, a bullous rash 
on palms, soles of the foot, and mouth ulcer. This highly infectious disease is commonly transmitted to 
another person through direct contact with the saliva, nasal discharge, and other bodily fluid of HFMD 
patients [3]. HFMD is usually mild and self-limiting. Most HFMD cases do not require hospitalisation and 
only need to be treated at outpatient clinics. However, patients with severe HFMD may develop 
complications of the central nervous system, which could lead to hospitalisation [4], [5]. 

Globally, the HFMD outbreaks have been recorded for over four decades. The countries that have 
been affected included Japan, Malaysia, Singapore, Thailand, China, Hong Kong, Taiwan, Brunei, 
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Cambodia, Vietnam, Mongolia, and the Republic of Korea [6], [7]. Meteorological factors such as humidity, 
temperature, and precipitation strongly affect the spread of HFMD [8]-[11]. For instance, high humidity 
during the rainy season and warm temperature increases the spread of HFMD [3], [12]-[15]. 

In Malaysia, the worst and largest HFMD outbreak happened in 1997, whereby the EV71 strain caused 
41 deaths among infants. Then, another HFMD outbreak occurred in late 2000, causing eight deaths [16]. Since 
then, the HFMD outbreaks take place almost every two to three years in Malaysia [17]. In 2019, HFMD recorded 
an incidence rate of 232.62 per 100,000 population, with a mortality rate of 1% [18]. A total of 2,200 HFMD cases 
were recorded in Sabah. Kota Kinabalu recorded 250 cases (26.6%), making it the district with the highest number 
of HFMD cases in Sabah. Most of the recorded cases were from kindergarten and nursery. Several precautionary 
measures were taken after the HFMD outbreak. These measures included the closure of schools, nurseries, and 
kindergartens. The economic and social burden of HFMD is a concern for public health authorities. 

To date, studies in analysis on HFMD cases in Malaysia are scarce, particularly in Sabah. The 
impact and pattern of HFMD in Sabah is not well recognised even thought there are increasing of HFMD 
cases in Sabah [19], [20]. It is crucial to understand the epidemiology patterns and the associated risk factors 
of HFMD in developing effective intervention options. Kota Kinabalu is the only city in Sabah and it is the 
district with the highest number of HFMD cases in Sabah. Therefore, this paper discussed the incidence of 
HFMD in Kota Kinabalu district of Sabah and the potential demographic risk factors of HFMD. It is hoped 
that this study can provide new insight to the relevant authorities in order to provide a scientific basis for the 
diagnosis, treatment, prevention and control of the disease for more effective implementation or policy on 
ameliorating the increasing HFMD cases in Kota Kinabalu, Sabah. 


2. METHOD 
2.1. Study population 

Kota Kinabalu is the capital city of Sabah that is located at the northern area of Borneo, Malaysia 
(5.9804° North latitude and 116.0735° East longitude). Kota Kinabalu district has the highest population density 
in Sabah with nearly 500,000 people (1,397 people/km’). Apart from that, Kota Kinabalu has a tropical climate. 
Thus, the weather in Kota Kinabalu is hot and humid throughout the year, with temperature ranging from 30 to 
32°C during the day and around 22°C at night. The temperature rarely goes up to 38°C. The rainy season 
usually occurs between October and March, while the dry season is between April and September 


2.2. Data collection 

HFMD cases between 2013 and 2018 were retrieved from the e-notification system at the Kota 
Kinabalu Health Office. The collected data comprised of HFMD cases reported from health centres located in 
Kota Kinabalu Central, Tanjung Aru, Sembulan, Kepayan, Luyang, Likas, Inanam, Menggatal, Sepanggar, 
and Telipok. Epidemiological variables including age, gender, locality of each HFMD case, and disease 
severity were obtained for this study. HFMD cases were diagnosed based on the clinical symptoms outlined 
by the Ministry of Health [21]. A case is classified as severe when patients show the following symptoms: i) 
unable to tolerate oral feeds, ii) a need for intravenous hydration, iii) clinically very ill or toxic-looking, 
iv) persistent hyperpyrexia, v) neurological complications, vi) myocarditis, and vii) requiring hospitalisation. 


2.3. Statistical analysis 

Firstly, HFMD cases were classified according to the following categories: i) year of incidence, ii) 
gender, iii) age, and iv) ethnic group. Incidence of HFMD and percentage of severe HFMD cases were 
calculated for each category. Odd ratio of severe HFMD for each category was assessed using the logistic 
regression model shown in (1): 


In (4) = by + b, X, + b.X> ++ + by Xy (1) 


where p is the expected probability of severe HFMD; X, through Xx are the risk factors; and bo through bx 
are the regression coefficients. The antilog of the regression coefficient associated with a risk factor, exp (b) 
was used to calculate the odds ratio adjusted for the risk factor. Lastly, Chi-square test was used to identify 
the association between the case characteristics and the number of severe HFMD cases. 


3. RESULTS AND DISCUSSION 

A total of 3,327 HFMD cases were notified in Kota Kinabalu from 2013 to 2018, with 134 severe 
cases, but no death was reported. A massive HFMD outbreak occurred in 2018 with the number of reported 
HFMD cases reaching 1,022. The same epidemic peak can be observed from the trending in whole Malaysia, 
as reported by the local news [22], [23]. Figure 1 shows that males were mostly affected by HFMD, as 
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highlighted by the previous studies [24], [25] that male is one of the risk factor of HFMD. Van Lunzen and 
Altfeld [26] state that males are prone to HFMD infections due to the regulation of immunity by the human X 
chromosome, such as toll-like receptor 7 (TLR7) that is responsible for detecting viral pathogens. 
Meanwhile, Figure 2 depicts the disease distribution among different ethnic groups in Sabah. The incidence 
of HFMD among Sabah indigenous was the highest in Kota Kinabalu. Ang et al. [24] suggests that gender 
and ethnic groups are associated with HFDM cases, but the reason remains unknown. 
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Figure 1. Incidence of HFMD in Kota Kinabalu by gender between 2013 and 2018 
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Figure 2. Incidence of HFMD in Kota Kinabalu by ethnic groups between 2013 and 2018 
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Children aged six years and below accounted for about 93% of the total case, with the highest 
incidence (29%) occurred among 1-year-old children as shown in Figure 3. This contagious illness is highly 
common in young children aged six years and below, as claimed in most of the previous studies [1], [8], [16], 
[27], [28]. The disease spreads among young children through close gatherings, such as in day care centres, 
nursery schools, and kindergartens [29]. The infectious virus is commonly present on toys and in public 
places. Water theme parks, shopping malls, and playgrounds are among other places where the HFMD virus 
spreads, as the virus is transmitted via direct physical contact or water droplets. 
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Figure 3. Incidence of HFMD in Kota Kinabalu by age between 2013 and 2018 


Table 1 summarises the severe HFMD incidence in Kota Kinabalu from the year 2013 to 2018. Out 
of all HFMD cases reported over the six years, 4.0% were severe HFMD cases with an annual mean of 
22 cases. The highest number of severe HFMD cases occurred in 2013 (6.6%), followed by in the year 2015 
(5.4%), where the percentage dropped each year afterwards. Severe HFMD cases were more common in 
males (4.4%) than females (3.6%), where the odds of severe HFMD are 1.23 times higher among males as 
compared to females. However, Chi-square test result shows that the association between gender and severe 
HFMD is not significant (p=0.262). 

The highest social burden (7.5%) was reported in children aged below 1-year-old. The social burden 
decreased as age increased. The odds of severe HFMD cases were 8.06 times higher among children below 
1-year-old than those aged above six years. Chi-square test revealed that the number of severe HFMD cases 
were significantly associated with patients’ age (p<0.001). Specifically, young patients had a higher risk of 
developing severe HFMD symptoms. A plausible reason is that the existing maternal antibodies in young 
patients may not be reliable in detecting viral pathogens [30]. 

As for the ethnic groups, most of the severe HFMD incidences occurred among the indigenous 
ethnic group. The other ethnic groups had less than 20 reported severe HFMD cases. The Sabah indigenous 
ethnic group also had a higher odd of severe HFMD as compared to the Malay and Chinese groups. Chi- 
square test result showed that the number of severe HFMD cases were significantly associated with patient’s 
ethnic (p<0.001). 
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Table 1. Summary of severe HFMD incidence in Kota Kinabalu for the year 2013 to 2018 
Number of severe HFMD incidences, 
n=134 Odds ratio of severe HFMD 
(% among all HFMD cases) 


Year 

2013 29 (6.6) -- 
2014 5 (2.1) 0.307 
2015 23 (5.4) 0.867 
2016 35 (4.6) 0.722 
2017 13 (3.0) 0.457 
2018 29 (2.8) 0.446 
Gender 

Male 80 (4.4) 1.233 
Female 54 (3.6) -- 
Age (in years) 

<1 24 (7.5) 8.058 
1 58 (6.1) 6.700 
2 26 (3.8) 4.250 
3 15 (3.1) 3.731 
4 3 (0.9) 1.064 
5 4 (1.8) 1.958 
6 2 (1.8) 2.221 
>6 2 (0.9) -- 
Ethnic groups 

Malay 15 (4.1) -- 
Chinese 17 (1.8) 0.508 
Sabah indigenous 92 (4.9) 1.263 
Others 10 (5.8) 1.367 


4. CONCLUSION 

In summary, this study discussed the incidence and severity of HFMD based on age, gender, and 
ethnic groups from 2013 to 2018 in Kota Kinabalu district of Sabah, Malaysia. This study has revealed that 
gender, age, and ethnicity are among the significant factors contributing to the infection on HFMD. The 
results also show that age and the ethnic group contributed significantly to the odds of severe HFMD cases. 
The findings from this study are overall consistent with previous studies in Malaysia as well as other 
countries affected with HFMD. To our best knowledge, this is the first analysis on HFMD disease in Sabah 
using logistic regression. The findings could shed a light on ways to the prevention of the disease. However, 
with the limitation on the variables available in the e-notification database, there could be missing 
cofounding factor which were not included in the study. Considering the increment of HFMD cases in Kota 
Kinabalu, more studies are warranted to understand the epidemiological factors causing HFMD. 


ACKNOWLEDGEMENTS 

This study was funded by Skim Geran Penyelidikan Universiti Malaysia Sabah (SGA0096-2019) 
with Malaysia Research Ethic Committee approval (NMRR-19-2601-49823). We would like to thank the 
Director-General of Health, Malaysia, for his permission to publish this paper. 


REFERENCES 

[1] J. A. Kua and J. Pang, “The epidemiological risk factors of hand, foot, mouth disease among children in Singapore: A 
retrospective case-control study,” PLoS ONE, vol. 15, no. 8, p. e0236711, 2020, doi: 10.137 1/journal-pone.0236711. 

[2] K.P. Chan, K. T. Goh, C. Y. Chong, E. S. Teo, G. Lau, and A. E. Ling, “Epidemic hand, foot and mouth diseasecaused by human 
enterovirus 71, Singapore,” Emerging Infectious Diseases, vol. 9, no. 1, pp. 78-85, 2003, doi: 10.3201/eid0901.020112. 

[3] W. M. Koh et al., “The epidemiology of hand, foot and mouth disease in Asia: A systematic review and analysis,” Pediatric 
Infectious Disease Journal, vol. 35, no. 10, pp. e285—e300, 2016, doi: 10.1097/INF.0000000000001242. 

[4] H. Tian, Q. Z. Yang, J. Liang, S. Y. Dong, Z. J. Liu, and L. X. Wang, “Clinical features and management outcomes of severe 
hand, foot and mouth disease,” Medical Principles and Practice, vol. 21, pp. 355-359, 2012, doi: 10.1159/000334619. 

[5] J. Wang et al., “Epidemiological characteristics of hand, foot, and mouth disease in Shandong, China, 2009-2016,” Scientific 
Reports, vol. 7, no. 8900, pp. 1-9, 2017, doi: 10.1038/s41598-017-09196-z. 

[6] R. Samphutthanon, N. K. Tripathi, S. Ninsawat, and R. Duboz, “Spatio-temporal distribution and hotspots of hand, foot and 
mouth Disease (HFMD) in northern Thailand,” International Journal of Environmental Research and Public Health, vol. 11, no. 
1, pp. 312-336, 2013, doi: 10.3390/ijerph1 10100312. 

[7] S. Verma et al., “Hand, foot, and mouth disease in thailand: a comprehensive modelling of epidemic dynamics,” Computational 
and Mathematical Methods in Medicine, vol. 2021, 2021, doi: 10.1155/2021/6697522. 

[8] L. W. Ang, M. C. Phoon, Y. Wu, J. Cutter, L. James, and V. T. Chow, “The changing seroepidemiology of enterovirus 71 
infection among children and adolescents in Singapore,” BMC Infectious Diseases, vol. 11, p. 270, 2011, doi: 10.1186/1471- 
2334-11-270. 


A retrospective analysis on incidence of hand, foot, and mouth disease ... (Su Na Chin) 


374 o ISSN: 2252-8806 

[9] P. F. Leong, J. Labadin, S. B. A. Rahman, and S. F. S. Juan, “Quantifying the relationship between the climate and hand-foot- 
mouth disease (HFMD) incidences,” in 20/1 4th International Conference on Modeling, Simulation and Applied Optimization, 
2011, pp. 1-5, doi: 10.1109/ICMSAO.2011.5775582. 

[10] J. F. Wang et al., “Hand, foot and mouth disease: Spatiotemporal transmission and climate,” International Journal of Health 
Geographics, vol. 10, pp. 1-10, 2011, doi: 10.1186/1476-072X-10-25. 

[11] T. Guo et al., “Seasonal distribution and meteorological factors associated with hand, foot, and mouth disease among children in 
Xi’an, Northwestern China,” American Journal of Tropical Medicine and Hygiene, vol. 102, no. 6, pp. 1253—1262, 2020, doi: 
10.4269/ajtmh. 19-0916. 

[12] Y. Huang et al., “Effect of meteorological variables on the incidence of hand, foot, and mouth disease in children: a time-series 
analysis in Guangzhou, China,” BMC Infectious Diseases, vol. 13, p. 134, 2013, doi: 10.1186/1471-2334-13-134. 

[13] E. Ma, T. Lam, C. Wong, and S. K. Chuang, “Is hand, foot and mouth disease associated with meteorological parameters?,” 
Epidemiology and Infection, vol. 138, no. 12, pp. 1779-1788, 2010, doi: 10.1017/S09502688 10002256. 

[14] M. Urashima, N. Shindo, and N. Okabe, “Seasonal models of herpangina and hand-foot-mouth disease to simulate annual 
fluctuations in urban warming in Tokyo,” Japanese Journal of Infectious Diseases, vol. 56, no. 2, pp. 48-53, 2003. 

[15] L. Y. Chang et al., “Risk factors of enterovirus 71 infection and associated hand, foot, and mouth disease/herpangina in children 
during an epidemic in Taiwan,” Pediatrics, vol. 109, no. 6, 2002, doi: 10.1542/peds.109.6.e88. 

[16] K. B. Chua and A. R. Kasri, “Hand foot and mouth disease due to enterovirus 71 in malaysia,” Virologica Sinica, vol. 26, no. 4, 
pp. 221-228, 2011, doi: 10.1007/s12250-011-3195-8. 

[17] N. M. N. NikNadia et al., “Cyclical patterns of hand, foot and mouth disease caused by enterovirus A71 in Malaysia,” PLoS 
Neglected Tropical Diseases, vol. 10, no. 3, pp. 1-16, 2016, doi: 10.137 1/journal.pntd.0004562. 

[18] Ministry of Health, “Kadar insiden & kematian akibat penyakit berjangkit,” Portal Rasmi Kementerian Kesihatan Malaysia, 
2020. https://www.moh.gov.my/index.php/pages/view/324. (accessed Oct. 18, 2020). 

[19] S. Y. Fong et al., “A five-year retrospective study on the epidemiology of hand, foot and mouth disease in Sabah, Malaysia,” 
Scientific Reports, vol. 11, no. 17814, pp. 1-11, 2021, doi: 10.1038/s41598-021-96083-3. 

[20] Borneo Post Online, “Sarawak, Sabah register increase in HFMD cases, says deputy minister,” 2019. [Online]. Available: 
https://www.theborneopost.com/2019/09/10/sarawak-sabah-register-increase-in-hfmd-cases-says-deputy-minister/ Privacy. 
(accessed Oct. 21, 2021). 

[21] Ministry of Health, “Hand foot and mouth disease (HFMD) guidelines,” Ministry of Health, 2007. 

[22] F. S. Nokman, “51, 147 cases of HFMD diagnosed in Malaysia this year,” New Straits Times, no. Nation, p. [cited 2021 Mar 24], 
Aug. 2018. 

[23] M.N. Zainul, “Sabah’s HFMD outbreak reaches almost 1,000 cases,” New Straits Times, no. Nation, p. [cited 2021 Mar 24], Jun. 
2018. 

[24] L. W. Ang, B. K. Koh, K. P. Chan, L. T. Chua, L. James, and K. T. Goh, “Epidemiology and control of hand, foot and mouth 
disease in Singapore, 2001-2007,” Annals of the Academy of Medicine Singapore, vol. 38, no. 2, pp. 106—112, 2009. 

[25] Y. Liu et al., “Detecting spatial-temporal clusters of HFMD from 2007 to 2011 in Shandong Province, China,” PLoS ONE, vol. 8, 
no. 5, 2013, doi: 10.1371/journal.pone.0063447. 

[26] J. Van Lunzen and M. Altfeld, “Sex differences in infectious diseases-common but neglected,” Journal of Infectious Diseases, 
vol. 209, no. SUPPL. 3, pp. 2-3, 2014, doi: 10.1093/infdis/jiu159. 

[27] G. NurulNajwa and M. Y. Masnita, “Hand, foot and mouth disease trend based on socio- demographical factors in Seremban, 
Negeri Semblan from 2013 to 2017,” in Proceedings of the Simposium Penyelidikan dan Inovasi Kesihatan Persekitaran (PIKEP) 
2018, 2018, pp. 22-26. 

[28] Y. H. Xie, V. Chongsuvivatwong, Z. Tang, E. B. McNeil, and Y. Tan, “Spatio-temporal clustering of hand, foot, and mouth 
disease at the county level in Guangxi, China,” PLoS ONE, vol. 9, no. 2, pp. 1-9, 2014, doi: 10.137 1/journal.pone.0088065. 

[29] X. N. Zou, X. Z. Zhang, B. Wang, and Y. T. Qiu, “Etiologic and epidemiologic analysis of hand, foot, and mouth disease in 
Guangzhou city: A review of 4,753 cases,” Brazilian Journal of Infectious Diseases, vol. 16, no. 5, pp. 457—465, 2012, doi: 
10.1016/j.bjid.2012.08.001. 

[30] E. E. Ooi, M. C. Phoon, B. Ishak, and S. H. Chan, “Seroepidemiology of human enterovirus 71, Singapore,” Emerging Infectious 
Diseases, vol. 8, no. 9, pp. 995-997, 2002, doi: 10.3201/eid0809.010397. 

BIOGRAPHIES OF AUTHORS 


Su Na Chin © EJ EJ P is a statistician with 20 years of expertise in statistical research and 
academic instruction. She is currently a statistic lecturer in Mathematics with Economics 
Program, Universiti Malaysia Sabah. She was hired as a consultant at the Queen Elizabeth 
Hospital in Sabah, Malaysia, in 2014. She has been the keynote speaker for statistics 
seminars and courses conducted by the Malaysia Ministry of Health. She has actively 
participated in several interdisciplinary studies in recent years, applying statistical analysis 
methods to medical and basic science data, including infectious diseases (HFMD) and non- 
infectious diseases (diabetes), agricultural data (optimizing secondary metabolites), and data 
from natural disasters (earthquakes, floods). She has shown her ongoing interest in the area 
of biomedicine by working with clinicians and fundamental scientists, as well as offering 
statistical guidance to other researchers and hosting many statistical workshops. She can be 
contacted at email: chinsuna@ums.edu.my. 


Int J Public Health Sci, Vol. 11, No. 2, June 2022: 369-376 


Int J Public Health Sci 


ISSN: 2252-8806 o 375 


Fui Fui Lem Ô ff P is a molecular biologist who works in clinical research centre, 
Malaysia Ministry of Health. Her work was recognized internationally when she was 
granted travel funding to attend the Croucher Summer Symposium on Cancer Biology at 
Hong Kong University, which was attended by world-renowned scientists including Nobel 
Laureate in Physiology or Medicine, Dr. James P. Allison. In addition, the Japan Toray 
Foundation, Japan, encouraged her zeal for research in the first year of her employment as a 
research officer in 2018, making her the fifth recipient in Sabah and the only one from her 
institute to earn this award. Her passion for study does not stop at local research; she 
engages with partners from major research organizations such as Cambridge University and 
Johns Hopkins University to broaden the reach of the research to the whole world. As a 
result, she was invited to join two worldwide projects sponsored by the Japan Association 
for the Advancement of Science, Research Grants, and USAID PREDICT as a joint 
researcher. Her current research interests are in bioinformatics, particularly network analysis 
in systems biology and dementia research. She can be contacted at email: 
lemfuifui @ moh.gov.my. 


Jie Yi Toh © EJ P' is an alumnus of Mathematics with Economics programme, 
Universiti Malaysia Sabah, who studied the development of prediction model on the 
incidence of Hand, Foot, and Mouth Disease in Kota Kinabalu district of Sabah. She can be 
contacted at email: jieyil 18 @hotmail.com. 


Fong Tyng Chee Ok P Chee Fong Tyng is the founder of the PlaMeB research team 
and an agricultural geneticist at the University of Sabah in Malaysia. She has been teaching 
genetics at her institute for over ten years. In 2008, she attended a genetic statistics seminar 
hosted by the University of Auckland in New Zealand. Her expertise in statistics earned her 
an invitation to the Queen Elizabeth Hospital's Clinical Research Center as a consultant for 
statistics. She is now pursuing a Ph.D. in next-generation sequencing study linked to the 
mutation of fragrant rice in Sabah. She also actively participated in other studies, worked as 
a senior lecturer at her institute, and was invited to be a joint researcher by her colleagues 
and other partners. As a result of this, she was awarded the Institute's COVID-19 special 
research grant to investigate the molecular mechanisms of traditional Chinese medicine 
using biochemistry and bioinformatics approaches. Her research interests are on molecular 
aspects, such as next-generation sequencing. She can be contacted at email: 
ftchee@ums.edu.my. 


Chee Wei Yew © EJ P is a senior lecturer and researcher in Biotechnology Research 
Institute, Universiti Malaysia Sabah, since 2015. He received his PhD in Biotechnology 
based on his thesis that worked on the genetic structure and molecular anthropology of the 
indigenous ethnic groups in Sabah, based on genome-wide DNA markers and whole genome 
sequences. Since then, molecular genetics studies on the indigenous ethnic groups in Sabah 
have been his primary research interest. Specifically, his research aims at deciphering the 
genomic variations of the people of Sabah. He believes that the differences at the DNA level 
could help to answer not only the fundamental questions on the manifestation of diseases, 
but also could serve as a key to unlock the current problems in medical genetics. As such, he 
is currently conducting a number of researches pertaining to hemophilia, thalassemia, 
genetic factors against malaria, adaptation of the Bajau Laut people to breath-hold diving, 
development of new COVID-19 testing method, network pharmacology of local herbal 
plants, surveillance and metagenomic analyses of zoonoses isolated from rodents and 
environmental samples. He wishes the outcome of the research could benefit the needs of 
the local people of Sabah. He can be contacted at email: cheewei.yew @ums.edu.my. 


A retrospective analysis on incidence of hand, foot, and mouth disease ... (Su Na Chin) 


376 o ISSN: 2252-8806 


Ammar Rafidah binti Saptu © E P is a research nurse from Clinical Research 
Centre, Hospital Queen Elizabeth I. Recently she is promoted to sisters in Putatan maternal 
and child health clinics. She can be contacted at email: ammarrafidahsaptu @ gmail.com. 


Nionella Stephen Sampil Ok P is an epidemiologist working in infectious disease 
unit of Sabah State Health Department and responsible for HFMD in Kota Kinabalu District. 
She can be contacted at email: dr.nionella@ gmail.com. 


Mervin George P. Mathew Ok P is an epidemiologist working on Kota Kinabalu 
Health Office under Sabah State Health Department. He can be contacted at email: 
drmerv75 @ yahoo.com. 


Julaidah Sharip Or P. is a Public Health Specialist currently working at Perak State 
Health Department as Family Health Officer and person incharge of National COVID-19 
Immunization Programme at state level. She had experience practicing public health as 
District Health Officer in Sarawak and Sabah the states in West Malaysia. She can be 
contacted at email: julaidah1966 @ gmail.com. 


Int J Public Health Sci, Vol. 11, No. 2, June 2022: 369-376 


